Most molecular marker studies compare DNA segments that are under selection pressure and can only measure genetic distance and not evolutionary distance. Evolutionary distance measurements requires a segment of DNA that can freely accumulate all types of mutations (point, translocation, inversion, etc.). The true relationships between species can only be determined through evolutionary distance measurements. Because the exact sequence of an intron is not needed for function, mutations can accumulate without affecting function. A method was developed to characterize the chalcone synthase gene intron. Restriction fragment length polymorphism (RFLP) and sequence analysis of several Petunia taxa is being used to develop an evolutionary tree of the gene.
134
subsp. inflata (Fries) Wijsman, and P. integrifolia subsp. occidentalis (Fries) Wijsman) and a single variety (P. integrifolia subsp. integrifolia var. depauperata (Fries) Wijsman) .
A similar study was conducted in 1995 by Ando and others. They concluded that all of the species, except P. littoralis, were clearly distinct. P. littoralis could not be distinguished from P. integrifolia subsp. integrifolia var. depauperata. In addition, all of the P. integrifolia subspecies in their native habitats were separately distributed and readily distinguished from one another.
Additional taxonomic confusion resulted from the spontaneous appearance in botanical gardens of the intraspecific hybrid between P. axillaris and P. integrifolia (Loudon, 1840) . All these purple-flowered garden hybrids were called P. violacea! In 1863, R. Vilmorin tried unsuccessfully to correct the problem in nomenclature by naming the intraspecific hybrid P. x hybrida. However by 1900, the true species had disappeared from cultivation (Ferguson & Oattley, 1932) . Even the herbarium specimen of P. integrifolia at the Royal Botanic Garden at Kew is a P. axillaris x P. integrifolia hybrid! In order to help solve the species identification problem, several molecular marker studies have been made using species-specific repeated DNA (Shepherd et al., 1990) , rDNA (Benabdelmouna and Abirached-Darmency, 1997; Kabbaj et al., 1995; Zeboudj et al., 1994) , and randomly amplified DNA (Cerny et al., 1996; Benabdelmouna et al., 1999) . However, in all of these studies, the species that was actually used is uncertain. For example, phylogenetic analysis using rDNA suggested that P. integrifolia was very distantly related to P. violacea (Kabbaj et al., 1995) , but these are the same species! Furthermore, the complex taxonomy of Petunia has caused many cultivated species to be misidentified. For example, a botanical garden in Europe is currently distributing seed of a Eupetunia x Pseudonicotiana hybrid as P. violacea.
Molecular heterogeneity in the chalcone synthase (Chs) intron has been used to characterize P. integrifolia subsp. integrifolia var. depauperata, P. altiplana, and P. x hybrida (Griesbach et al., 2000) . A comparison was made of the Rsa1 restriction digest profile of several accessions of each species. This study was undertaken to compare the DNA sequence of the Chs intron.
MATERIAL AND METHODS

Plant material
Four taxa collected from the wild (P. integrifolia subsp. o 44 ' 06 " west) were analyzed. All four taxa were morphologically distinct (Table 1) . Plants were grown in perlite under standard greenhouse conditions and fertilized weekly with a solution of 20-8.7-16.6 (N-P-K) fertilizer at 200 mg• L -1 nitrogen.
DNA isolation
Plants were placed in the dark 24 h before DNA extraction in order to reduce their polysaccharide content. DNA was extracted by grinding young fully expanded leaves (100 mg fresh weight) in liquid nitrogen and isolated using the Nucleon PhytoPure Plant DNA Extraction Kit (Vector Laboratories, Inc., Burlingame, Calif.) as recommended by the manufacturer.
The DNA was further purified from polysaccharides by elution from DEAE-cellulose (Marechal-Drouard et al., 1995) . The DEAE-cellulose (1.5 g) was resuspended in 20 mL of elution buffer (2 M NaCl, 1 mM EDTA and 10 mM TRIS, pH 7.5), washed several times in the same buffer, and then in wash buffer (400 mM NaCl, 1 mM EDTA and 10 mM TRIS, pH 7.5), and finally resuspended in 5 mL of wash buffer. The DNA pellets from four 100-mg extractions were combined, dissolved in 100 µL of TE (100 mM TRIS, pH 8.0 and 1 mM EDTA) and thoroughly mixed with 100 µL of DEAE-cellulose. The suspension was centrifuged at 3000 x g for 30 s, the supernatant discarded, and DEAE-bound DNA washed several times with wash buffer. The DNA was released from the DEAE by suspension in 500 µL of elution buffer. The eluted DNA was precipitated with an equal volume of isopropanol, washed with 70% ethanol, and resuspended in 50 µL of TE.
PCR amplification
The DNA sequences of the chalcone synthase gene (Chs) from both P. x hybrida 'Roter Traum' (Niesbach-Klösgen et al., 1987 ) was used to develop primers for amplifying the Chs intron. The forward primer sequence (5'-GAGAAATTCAAGCGNATGTG-3'), designated CHS-1, was selected from the region immediately before the intron. The reverse primer sequence (5'-AACCCTGCTGGTACATCATG-3'), designated CHS-4, was selected from a transcribed region of the gene 312 bp downstream from the intron. The sequences complementary to CHS-4 are very highly conserved between unrelated species in different genera (Niesbach-Klösgen et al., 1987) .
The PCR reactions were performed in a Perkin Elmer DNA Thermal Cycler Version 2.3 (Perkin-Elmer Corporation, Norwalk, Conn.). The reaction mix (100 µL) contained 1 µL genomic DNA (0.1 mg•mL 
Restriction analysis
Analysis of the published sequence of the Chs intron in P. x hybrida 'V30' (Koes et al., 1989) revealed that only Rsa 1 would digest the intron into several large fragments. The PCR products were then digested with Rsa I (New England BioLabs, Beverly, Mass.) at 37 o C for 3 h. The restriction mixture (200 µL) consisted of 30 µL PCR product, 150 µL water, 20 µL 10X buffer (10 mM MgCl 2 , 1 mM dithiothreitol, and 10 mM Tris, pH 7.0), and 10 units Rsa 1.
The PCR products and restriction fragments were resolved by gel electrophoresis (50 V constant voltage) in 4% Amplisize Agarose (Bio-Rad, Hercules, Calif.) in TAE. Gels were stained in 0.5 µg•mL -1 ethidium bromide for 45 min. The AlphaEase image analysis system (Alpha Innotech Corporation, San Leandro, Calif.) was used to digitally record the resulting images and to determine molecular weights. From the published DNA sequence of the Chs intron in P. x hybrida 'V30' (Koes et al., 1989) , fragments less than 100 bp were expected. However, the molecular weight of these small fragments could not be accurately determined and were not included in the analysis. 
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